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is mure stable atiil less suhje^'t to .iKing than tKt* AituTi- 
tan transistor .inH this is attrihiiloii priiici(>.illy to t!ie 
roiiifMk!.iiitiii (if ttir (iiTin.inium. A four-lraiisistnm tele- 
|ilit'iic refwaUT !?■ piftumt h.aing a gain of 45 (lb far a 
[•ass liamf from 4U l<i 10,000 cpii, wliirh indicates sonic- 
«h,it tiiwfr i;.un per slafff tit.ni fnr ttir avrrafif transis- 
ttir.'Tltis may lotilrilnile to its greater stability. Other 
applir.iiionsiiuludwl a iiiini.Uiire 2-transistri.)n amplifier 
w iili p.iishc mniponftitii [iritiu-ij oil pioxijjiasb, a sifiiilar 
am pi I her inst'rtcl in a -J-uirc teli-jihoiie line, a 6-transis- 
ti'tm r^itliu r4%'civt.'r, .ui'E a miniature transmitter for iOO- 
iticIiT wa\flfns;lhs. 

Vtni K. AikliiT^, " rf.iM-l-tniri-Tr,iTiBtst(»r-(-?' 1 niile ta Radia, vol. 
Ifi i)|i Jls-JJO, ;iitv .iri.1 August, I'H'J. 

.\ transistor iisiny a thin filament of germanium 
'about 0.01 XO.Ol cm in cross section: having an olimic 
b.ise contact at one cnti, an oliinic collector ,il the other 
end, and a point contact emitter on tlie filament very 
close t(» the emitter was ilescritic*!. For n-iy[>e material, 
ihese electrodes arc biased in a manner similar to lh,it 
for the 2- point contact transistor. It was fwintcd oux. 
tlvat iKe g^in of this device results fnim tlie nuKiuIatjon 
of the high biKl\ resistance of the iilament between the 
emitter and collector in contrast to the situation in the 
2-i)oiMt cont.ict transistor \\licre il is the hijjh reverse 
lni|)eilance til the culli'ctor barrier that is nunbilalc<! by 
hole injection from the emitter. Power gains of 15 deci- 
bels u[> to frequencies of the order of a niegacvi'le were 
reported and noise measurements were made ifulic.iting 
111 iuipiijii-nieiit of 10 to 15 tlci-iiiels over the a\erat;e 2- 
pnint 1 'intact transistor. 

.1.(1 1 \V *iii<H.kIev, «j b Tu-ir-tm atiil J. R. H,Tyi»es, "Hiilcitiitrttrin 
in ;:eriii.iiiiutii (iiiiintiiive wiitilici ^ml Gl.oneiiiarv ir.tn-its* 
Hit-- f,-li 5y.i rr,h. Jfuf.. vol. 28, fj|». 3+t-3W. July, IIW. 

A»2) U". -SJim tlc>, t.;. I.. IV,uM-n. M, SiMrks,an.i W. 11 Ur.Ulain. 
"Mmliil.iiifin lit ihf r>si»unri- <.f a jrurm^iniiim ril.»riu?iit by hole 
iiijiviiijii " i'hys. Rn ., vol. Td, ji.45*); .Xubusi. l'>-t'^ 



Electronic Computers 

Diflitiil i'mnputers 

l-iiur Iarye-s«Mle diKil-d computers were cotupleiwl 
aiifl pui into opera lion during I'M'J. These represent a 
.Mibstanri.d addition (o the previously completed m,i- 
I hines, 

'I'lie M,irk III < 'altijlator wa.s coiiipleied .it Harvard 
.ind the event was celcl>r.ile<l bv an eseellent four-day 
-iViiiposiinn it) Se|iieniber on l.irge-Rcale ditjir.il calculat- 
ing m.H liinei\ .md its ,ip|)lic,it>oii. Thiscahtilalor stfiri-s 
iiti m.igtu'tic dritnis, 2011 numbersniid 150 constants with 
,01 ac4-ess time of 4..1 niillis<'tonds and 4,000 mimbrrs 
utth loii^er .mess. >>i,vleeii-dij;it dei iiii.d niiiid»ers are 
ti^ed ill aM-ri.il, ijimm lixeil-point, .irithnu-iic iitiit which 
iiitiltiiilies in 12. y ntillis<f'in"l';, Aitoiher dniiii contains 
4.000 .1 .iriiiress instrtu lions Input .tiid output are on 
iiiiiijinitc tape. 

The Ifell ' 'nuiputei Mndt-I \'l is a general purpose 
digil.il rrla> cc4ntpitter with ati electronical I y or tape 
controlled program. The eleclronic program arrange- 
ment hati access tu cum bi nations tif several hundred 



semipermanent built-in standard formulas. The sfdn- 
tion of any st.indard pri>b!em reijuires that the [iriiblem 
tape Sim pi V furuirih the Inimitl.i uunvber md ihi" i(i|mt 
data of the probli'in. Xoiistaiulard pr<"!il»'ilir. are ]iro- 
gramnied \,y individnalK cioieil instrurttolis 'in the 
[trobleni tajie. 

Iniernalional IJusiiit*-'> .M.u hin-'- fnipitrntton deliv- 
ered card-prtigranimed i.ib ulatoi.-* whu h inmbiiiean ac- 
counting machine wTlh an dii imnic i al< iil.HmL; punch. 
Instructions and d.ii.i ,ire iulrodu»e<l mi pimclii-d cards 
tu make i^tssible iterations and opttoiiat suUroutineit for 
inv(»Ked engiiH'eriug. s«*i«'ntitlc ,iiid .iclii.iri.d calcuta- 
linris Ki'sulis .ippe.ir on printed lMrm> or puni lied canls. 

The BtNA<\ com(»let<'d bv the f-:. k*-rt-M.iiit hh 
t^inipijier Corporation, has twin memory, arithmetic 
c'ontroi, and checkiiii; circuits opera iiii^ in coin pie to syn- 
chronism, Luach meinorystoreftS12 .iO-bitiarydiutt words 
ill a lO-chaniii'I delay lipe. .Multijihcatiiin tinir is about 
one millisecond. An (X'tuu.iry ke\lHi.ir!, oi'ionary prniiei, 
and m.ignetic tape input and output art* pru\id<.-«l, 

{i^^^ -M.trk IlI.' Disitnl Comful^f XrwtlrlUr* vol. I. p. 4; Aptd. 

104'). 
f.t34) K. G Viivlre*-*, 'Tlie Ilrll i:iitiijiim,T. Mixld \'l.' hJi'i hn^ . 

viil, 6S, jjp, 7 Jl - 756, ScpiL'ml*er, I'Uv. 
(3.t5) ■'[HM i-iril-pr<it;r.iinmLyJ cleianinu" i;jlrii!.o.'it,' Pjti'l-il l"'!!!!- 

putK." NewfleltiT,* vul. I, [1 .1: -SeitteiiiltT. VtVf. 
(iM)) "(^trit-l*rtn;r:ouiiiii| blccirunic Cili uLiior, Prelimiiwri M in- 

iial fif ItifiHTTi.iiiint " biiern.iiiijiiiil ttii>iiu->^ M.n-lintt-' •'■*;■ 

N'ew Vork.N.V,, fU'J.ji, 17. 
(JJ7) J. P. ICrkert. Jr . I. W, Nl.iuchly, .mil .1. K. WViiiitr. "An fK;L(t 

>tv!;tfiii .iiitoiiMtii: coin [inter," tJec. £»^ . v.-l '■* • "J 

.\pril, I'Jly. 
{im "i'hiiWWC.'Dtitt.UCompuUrXf-d'flritff.'v.A \ p ■ V.-irit, 

1049. 
iiS'i) Tho UIVM '." tftsil<tl C>mp-Alt' \<'j<iHlrr.* \,A. I. p. 4; 

Si-piciiilier, ltV>. 

The cam|iletioii ul the-.v oi?.lriimeni.", prob.ibh ine.ins 
that 1949 will ni.irk the end of the tir.st ph.i.senl pntlw.ir 
computer <fcveli>ptneiit in which there h.is been much 
discu.=;sion of the rem.irkabieacciniiplishnients v\hii h are 
anticipated ami lew repurts on actual ,ii liieveuiciit-;, 
Howe\er, the completed machines are still oiilimmbefi-"! 
by tiieprojei led ones. 

Other niajnr devt-lopment pmjecis now biiuj; c.inii'd 
out are lislnl in references (J40.i to ^.^54l. 

(,!40) "Inslitutc (or \[|v.«nccil SluJy t"ii:ii(jutiT." Hiitiiti Cttrnputft 

Xeu- tfUrr ." \..\ 1 . (». i. \pril, I'HK. 
(J4n "Itisouin" Upi Ailv.itiieit ^luiUy t'uiHjtutfi,' Ptiil'tl i'timpstUt 

yneilrltet,' \ i>l I . p. 2 ; SeptcmliRt, 194^. 
{M2} "VVhirlttiml I," Dicitat Lt'tnftuUr S'ntilrltr' ,' \<A I, if, 4. 

April. I'M9 
ti4.1) -WhitUind I," ihttkil Oimf'utrr Wwj/cKi-i * viil. 1. p. ,«. 

.Sep(oinlrt.'r, 1949. 
(,t44> "OKiJV'AC." OtgU,il Cimputft .Vwr/cWff,* vol. I p L \\iu\. 

\W>. 
(.MS) ""Instiiiilc fur Nuinmc.iJ Vti.ilvsis nimi niter." IH^itui t^nm- 

pulff S&ieiUtitr' 4 111. I . p .f; April. I'll'i 
I .(40) "Jnstilute (or N'liiin'iii.il AimIv*!-; i tiiiiputiT," fh^ild t'("«i- 

pulrr \,-j-iifiift.' \>i\ l.p I . Si'pSviiiti'f l''l'<. 
(,M7) !i- M. HIiMh. K V 1) t ■.,m,.t».ll._^.,.i,[ \I. I. Ilk -Die Iii^icat 

ilt^sJK" I'l tlic K.ivtliiiin I'lHiipmer." .mil "< ti;i!v;» il ile-«!ii »»"i- 

»j< ler.it it in -i (iir Oii* l{.tk iliti m i>,iiipiiti'r.' Mttth i'VAti ttnd 

Other Aut\ to Cmputathin. vul. ,1. pp. i«ti .">5, i\7 Mt, <*■- 

liilicr. 194.S. 
'4>tl C l*" Ui:.-.! .mil I I, tie ('ink, ** \ 1li4.t1.it ciHiipuler ('ir -n ieii- 

liiic .ipplii-.oifiti," l*iii«:. ( lii.K.. vul "lii. (ip It.^.? 14WI, t)f- 

c*iriticr, t'»48, .\l>»i, iiMiiiii iiifTe» liiH!, m4 17. p. aol, \iit:u41. 

194'!, 
(,149J "K.ivtliBJii rum put IT,* PigiUtl I'limpati'' Xivili lift.' vol. I 

p. X: ,^pril, l^t'j 
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i.?50) R. r . Sm ,li;r, "LIU AC lest fiihtjunniiualiun," like. Eng., vul. (37/) I. L. Aitcrbjth, J !'. Iwkcn, Jr., R. V. Shnw, and C. R. Shcp- 

6K, p. >t.i5;.V|nit, l'M'>. • f>niil. 'Mfrniry tlcUv line \>Anf. .i juilsf fate u\ several mega- 

i,}5l ) !■■ Kmms :iini S, l-uhkiii, "lonverstmi nf nunil>ets from deci- cyt!«i," I'boc. I.R.K., vol. M, pp. 8S5-861 ; AuRiist, T949. 

ni.il tuljiiiaiv lonii iti (hi' i-'lHAC','" Matk. Tuhlfn and Othfr ^~, , < r ■ • n r i 

Aid- i.i Ci'inpuUiiti^n. vui. .i, pp. t>7 ^.M : AprtI, r'4'.i. i »<^ dcvdopmeiit 01 circuits, iisiiaily ot an (.'lotrtronic 

^.(52) -tUVAf." lHx.Mi Computer .\tu-iUUfr.* vul. 1, p. 1; Apiit, nature, continiiwi at n crcit pace. A few papers have 

IVt'J . 

i.i5J) "iJiV.VC," DiziMl Ctmipukr ,\ru-sU-!tfr* vul. I, (>. 2 ; Sepletu- appeared dest ritiinj,' some of tliis work. 

(37S1 K. H. Barncv, "The ljin,irv qu.mtwcr,'* Elec. Eng.. vol. 68, pp. 
962-'J67; N'ovenit'tr, 1949, 



t-er. VH'i 
t,VS4) -t .M.IHC," Ditilitl Ctimpuler .\(Tiikiler * vol. 1, p. J; Scp- 



'I'huri- is alM} rotistdrr.il.ik- .ictivitv in other countries. 



(379) R. 1). O'Neill ami A. W. Tyier, "I'rfiHie™ Rejjori No. 1, photo- 
gr.iphif di};iul rcrorder," Math, lnhlei and Othtr Aids la Com- 
puUitiitn. vol. i. pp. •14-V-44,S ; April, I'>4'>, Kevie* o( a Trogress 
,,,, , ., ,, „,, I , 1 ■ 1 » .- J kepoi 1 uf i%.isini.tii Ki«Uik Co., ilateil JtMie 7, 1148. 

,.^S.tl l>. \<. JLiriret- MfHimu r.iii-iil.umu nrndiincs, kf>dtav(fur, ■ f_,g(,j p ,^ M.,ne„s, -nifferrntl..l counting with reversil.le decade 

,- ^ , ;.^.''V;''^''* •^V■''■■, ■^' m-i • ■■ ■ i - cniintiiiKdrcuils.'firt, .SW./Bj/r., vot,20, pp.424-4j'.';.June, 

l.lad) 1-. t- . U illi.iMi.'aritl 1 . kiHiuri). f.lci:tri>nu-i!ij;it.llctjnipulers, |,ji,j ' ■ iii 



SatMff 1 l.rpiidotil. p. 4!>7 : hcplemlicr i5, I94X 
1.357) M. \ - Uiikis, "ru>nr."Ui[iie desit:ii fur a lii^h-s^ieed aulDm.itic 

(■ ilfui^Hinj; tiuK'hiue," A*r. Sii. Imtr., vol. 26, pp. 217-220; 

lurif, t'M9. 
tJ58) i), K. H.inrff, M. H. A. Nemti.in. .\r. V. Wilkes, F. C. VVil- 

luilis, J. tl \\ illitiwiii, .ind .-V. 1). Ikialh, ".■Viliscussion tin com 



uiiuK niitthiticr!:," /-"rw. liny. .Sot. A., \o\. IW, pp. 265-287; 



1 leceii: 



mL(;r22,1948. 



(.Wl) H. J. Rfkh. ami R. L. Ungvary, ".-X ir.insislor triBKer circuit,' 
fUv. .S,i. InstT.. vol. 20, pp. 586 5S8; Au^-ust, I'HV. 

(.!S2) D. k. Uruwii and .N. Rixhesier. 'Ruttiticr networks for iiiulti- 
j)0!.tiion sviii. hinn," Proc, I.R.E., vul. 37. pp. lJ'J-147; Feb- 
ruiirv, WW. 

(383) It. R. Gos^ick, "Predetermine*! ek-Clronk counter," PROC. 
I R.E.. vd .17. p 813,Ju!y, 1949, 

(384) S. H. Wiishburn. 'Ul-I.iv 'L-ees' and symmetric circuttt,' 
. , , , , 1 . /;/«, Efl^., vol.'68.p.958;"Naveml>er, l'J49. 

Many general survc\s h.ivc licen m,ule and othiT de- (.i85) A. v.. Rin-hie, "5«.iuentialast>ei;[sof relay ein:uits."JSi«.£«f.. 

s<-riptivc nuitvri.ii written . - ,„,, ):"I-^S'J'-^'*L'>''''''^"?'""'' ^■'^i'''' , . t, u r ab 

' (W>) G. R. Frost. ( oiiimiii! with relays," EUc. Eng.. vol. 68, p 

(3,ii') U'. U. niiss, "IClwironic di^it.d tininiLTS," FJec. En£., vol. 68, 975;Novenil>er, 1949. 

pp. 309-314; April, 194*/. (387) \V. Keister. "LoKic of rel.iy circuits,* Eke. Eng., vol. 68, p. 

(JtiO) W. J, KLketi. "l-.lci iicj!i£ anil rdiiijiusatbn," S(i. Mon., vol. 98D; NoypjuIht. 1949. 

67. pp. 3!.i-,i.'3; Novemher, I94S. (388) "Universilv of Illinois component rewarch," Digital Campuifr 

t.'fil) R. U.tvisaml \. Berrv, " i.kvttoitiechanic.il and electronic cal- SewiletUf,' vol. 1. p. 4; Sepieiiider, l'f49. 

cul.uiiiK ileMnis," Tratf.. S. .Ifr. Inst. Eke. Eng.. vol. 40. (389) K. C. Berkelev, "Gi.int Brains," John Wiley S Son?, Inc., 

pirt 3 pp 5.^- 73, March, 1949. New- York, N, V.; 1949, 
(J62) L. N. Rideniiur, ""MechaniiMl brains,' Fdttunt, vol. 39. pp. 



lU9-il8.May, lv4'f 
(3o3) "liNL^C," ih^Hai Ci-mpuU-r S.-wslfth-T,* vol, I, p. 1; April, 
1949. 

(364) U, R. Harttce, "C.dtulalini; [nstiiimciita and Machines," Uni- 
versity (if llltnui:. lV',s.«. iTban.i, 111,,- pfi. l.^S; 1949. 

(365) R. n.'ktchtniyer ,iml N. C. Metropolis, ".Mrjilern computinj;," 
Physici Z'eduy.vol. 2, pp. 8-1 5; October, 1949. 



Analogue Computers 

Rapid progress fias been made in analogue computers, 
(distinguiftlied from digital computers iti that the varia- 
bles are represeiiteti as an,n]ogous voU.iges, shaft rota- 
tions, etc., rather tlian by discrete digits). The mathc- 
The relation between digital calculators and the braiti matiral operations are performtil tlirougli analogous 
has been the subject of considerable discussion. ph\ sical relations such as addition of voltages In an eiee- 

(366) \V. S. M.rCullwh, "The br,Hii> ,is a cotnpming machine," Elfc. tnc circuit by a series connection or intt-gratiun .is with 
iCn^., vol. (i8. pp.49 2-J97; June, 1949. a planimeter. Because of the continuous ch.ir.icier of the 

(367) VV. R, .Asliby, "UesiKn for a brain, £frc/riJ«tfc JSttf. n.ondon), , , ^ t r t . .t 
vol.2il,pp.3r9-.J83;neccniher, 1948, an.dogue, such computers are also refeired to as thi- 

(368) N. Wiener. "Cybernetics or CotitroUiid Conimutiicallun in the c()tuituj<)tJS-\ariab[e tvf le. 

.•\nlmal artti Machine." John Wiley and Sons, Inc., New York, ,, t t i r 

is; y . 1948 Alternating-current networks calculators for power 

s\steni problems have undergone important iniprove- 
The most difficult problem in the construction of a „^^^^^^ ;„ tquii)ment and tcclu-itines ami a number of 
kirge-scalc digital conipuiers continues to be the ques- „^^^ calculators are un<ler construction, 
lion of iiow to build a memory, and the few papers writ- -j-jj^ Anacom (at Wesiiiighousel. the N.irthwestcrn 

ten do not reflwt the greatness of the effort which is University coniimtcr (bureau of Aeronautics, Arma- 
being exened. ^,j.„t Division), and Hie Cahftirnia Institute of Tech- 

(369) J. I'. Kfkeri, Jr., H, LukoiT, am! G, Smoli.Lr. "A dynamically nology analog computer arc large-se.*i!e general purpose 
reijeneraiciJ incriiorv tulie," Pkiic, l.R.E., vol. 37, p. 165; Feb- , '. r l i- i t-l 
ruary, 1949. Ali-tr.Ht 1 if oral p,i per, elcclnc computcrs ol the direct-aualogue type, 1 he 

l370) L. IVnsik, "Ihc i;r.iphecon-a picture stor,iKe tul,t," RC.4 Wc-stinghouse and California Institute of Technology 
/fn.., vol. 10, p;,. 5'J-73; M.irch, 1949. ., * • ■ .i i i i .t f , K • .^\ 

(371) A. y. Hacll. "i he meni,>ry tube and its application to elec- units were jmntly developed, the former being used 
Ironic com piita til m." //a(A. Tables and OtksT Aidi to Compu- princip-llK for .solving tr,tHHil!nt problems iuvolveil ill 
(u/wn, Vol. 3, pp. 2bI -286;Ociotier, 1948. ^, , ' , . i ■ i i ■ r t ■ i 

(372) F. C, Will..in.Va..d I. Kilbnrn. "A storag.; system for use with the electrical and mechanical dr-sign of macjimery nnd 
binarv-diKiial inaihitif.-;," Prpc, !EE (Lomlo'n), vol. 96, part 3, power systems. The California Institulf of Technoloyv 
pp. lS3-20fl;M,Tr.h, 1949. . . , , ,, . , f ,, • i r 

(373) M.V.WilkesandW.Kenwick.-Anultrasenicmemtjryforthe "'"^ IS us^-d for a wide variety of ptolderns, mcludu-n 
EDSAC," EUdnmu Eng. (London), vol. 20, pp. 208-213; in;iny aircr.ift sttnrturuil an<! servo problems. The 

(374) A. 1>. Booth, 'A ctMf;netic digital storage system, "/iifUronic Northwestern coniriultr is composrtf of the- tiasic^cir 
£n£. (London). >'.l. 21, pj), 234- 23S; July. 1949. * uil-elenietits section of tlic Anacom, together with 

(375) F. .'\. Metz. I rand W. M. .\ .'\ndcrseii, "Imjiroved ultrasonic ' r i ■ • i i i i .i \ \ 
deI,ivtities,'"£;f<7r,-«;ij,vol.22,iiQ.96^lOR;julv, 1949. speaal electronic sections rievt-ltjprd by ilii.- Auri.il 

f376) U. AKvCn, L. I.indt'crj;. K. G. Si;i!nifors. T, Wallinark. .ind Xlcasiirements I,al»oratr>ry at \oi th western I'liiviTSitv 
(■:. Asirom, "Theory and applic.iiion of trohoiroiis.* Kunil. . , , ■ f.bif.flv .in -inn ..n..iir nn.l.li.'nit 

Tikn. //or*,, iUndt. (St.xkholm). No. 22, pp. 106; 1948 (In "^ ^^^ "<^^" ^^^^^ cliietlv on ann.unt nt ftroljUnit. 
ET)i:lish), (.WO) W. A. Mwgan, F. S. Ruiiie, and J. ( ^Vinsness. 'An improved 

ac network analyicr," paper 49- 164, presenscd. .\IFI* Summer 
•rW^» .,f V,,.,l l/-„.,r,-h r~U 4U Ce.arx.t\ M«*lintf Su-ammrfvtt \1.(« 1....- 'A Tj^ I'JJO^ 
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liiiin )*. IWhj. "rR-hnkiiiP ■»{ hantlliiiR (lowi'i -.v^trm problem* 

fill ,1 iiimlerTi .n v lUriiiior," iirifcriu-.t, AH I- U'iiin.'i Ui-rier.il 

M»*imn, Nr* YmW. N. \ :. J.mii.irv i\. l'»5l> 
(.WJ) E, 1 , H.irdi'i .tfui J. T. l".irlfi-m. "Nt* ttH-htii<|iie»nii llie Ana- 

loni" jutwr 5il S>, j)ft-.i'titi-^. AIl'l-. WitiUT ^'.(.■tlf•T.il Mci-ting. 

N<-w Vwk. N V . J.intary 31, I'SM). 
I.W3) J. f, CiwIxMr, "Siinim.iry of ir.msfoniuliim useful m con- 

smirttnt; anililtt* "( line.ir vilinlion prohli'mji," tWVV. jiapcr 

49-t6<i, orpsrntwl, Atf.K Slimmer Hpncral MerliiiK. Snjmp- 

scott. M.1KS., J tine Itl l\. l')W. 
i.W) t;. 1), M.t.".ui)i. C". H, Wilf. ntui W. S. I tH.iinbi. "Ivlcittmnic 

twhniitur* ;ii)nlic<i to rtuiiiuKNC iiiclhfxU of rtmi|illurioil, 

I'KiK t K K.. vnt y.. i». 'JS4. Aupi^t. I'*4'). 
(.WS) G. IV Mifaiin, (". H, V\l!ls, .im) fl. N. l.i>c.nithi, *Aj.ji|.im- 

tii>n of the i',A 'Iwh flwtric ati.ilnt: fi'mpiitCT jo nfi.viini>.Tr 

mwhanit* .im! s«?r\uii«i:hjni«nis.' t'.i[*r 4<*-Ui5, prctiMitcil, 

AIKr, Siiiiimcr Gtrtier.d MtelinK. Sw;niti»Cott, Mass.. June 

10-24. \<i\9. 

Dijcrtntial Analyztr. The firlifst of tht; diffcrctitiil 
.ifialyzerB li.ivc Invn in ser\i«e fnr .i cniisi«leraltle niini- 
liiTof vcar^. The t.ur^t lu.irhtnpat Massailnisctts Iiisti- 
liitc of Technology 'S eKrIiically rtintuvlw) nml r)per- 
at«l through servos am! a (TdiiR-Uir switchiuii nvstcm. 
Setups ami mtu-h r.l the proMi'm «lata arc fed in thrmiRh 
punched tapes. The uf:el'»tHcs& of liilTcreutial analj ?.crs 
has been c\tende<l recently by the Miehel tt.Thiii<jucs. 

Metciir tMas*.ii.hiiM.'as Institute of Teeimulonv, is ,i 
larKe-sraif, rnniliinciJ elwtric-anainfTiie Cwtnpiiler anti 
IhglU sinuilator. In flight shnuUtinii a flight tal>lc !s 
"posilliined at normal speeti, the computer solving the 
aerodynansic equation nf flight, i.e.. siniTiLuing tlic ac- 
tion of the plane. An auKi pilot can thus be tested on the 
iHkIu table just as though it were in the plane iimlcr tfic 
<[HvifH?d fhght conditions. 

In Mrait;ht roftipiitinR, the time base is arbitrary- and 
the coin pu tor fun.-tions .is an electronic rlilTcrenttal ana- 
lyzer. Integrating amplifiers pnnklc intcKr.nion with 
resi>ect to time. Multipliers are of the tarrior-strain. 
gauge type. 

development has also continued on electron ic-dif- 
fercntial-anaK 2er-t> pc computers bv Reeves, I'hilbrick, 
Goodyear, and others. Over thirty of the Reeves com- 
puters are now in use, principally by the Air lorce and 
its rontrartors. 
i'.i*»6) A. (', C'lok .iiiii F. I- M.ij(;iimi«<i, "More itiffercnlial ju.ilyier 

rW] ti. I.. Michel, •tx ten if* in* in iliffercntia.! analy^ter technmuc. 

Jemr. .V(i. {mtr., p. J57; l'i»4R. 
fi18) V I'lwhkis. "CompatiMm of limit time iind nhort tiniejinnl->« 

n.nimners,* I'ajicr 4IM3, prt-*iitci|, .\II"K Siininiw Oeneral 

Mectmi:. S»smp«:r>i!. M.iss,. June 20- 24, IV49. 
(V») '\ i: H.dl, '.^ Rcner;iiwe.l an:ilot; ciitn(iiiiCT for (Ivt;iil simiiu- 

tiim • rKiiwr ^«-48, prescnied. A M.I': Winter General MfCtiiiB. 

Nc-w York, V. Y.. J:.mMrvll. I'l.sn. 

'imt !( S. Kir-icblMum.iTid r K. W.irrcn.''A mclhml for ilesiRnmR 

iiulM- ir.tnstonn«'.' p-n*t 49-1 W, prepent.'tl. AIFr Smiiiiver 

Oner.il Mt^iins, Swaiiit>N'OtT. \U»s., June 20-24. I'M"*. 

Facsimile 

An auahsis of fairiiniile ,i> viewed In the armed set \- 
ii es was presented, l-'acsimilcipplicatiuns \') conimer- i.ii 
ti'U%'raph systems have been e.vp;in(tc<I. A new reinnling 
medium utilizing selenium coalings for fme-gr.iiti repro- 
dui tion h.is been describe*!- 
(jlUl "F-i-M itiiile ;inri Its ptarir in H'ti'Kr'.iphv," KWlcrn Vni'm Tnh 

Kn w.t < tui. I-S, f tiiiti<rv,_l''t'J- _ -r ,. a 

■: ■ "'{Itc »«tfl;r.iphic ]iif» <•«," HV'trm I'ni-^ Tifh *>'»•■,, ^.'i, 

vt' It (4, Janu.iry. l'M'» . . 

(U)i) if K HurVh.ird *('iri!'i.1eraii<tfiii "" f.f 'iiinie ti iii'-nii*«*po 

•lieeij- AltK TechniCiil Paper 45- 108; Dev^fiiber, t'MB 



riiere m is di vcIojmiI t.v the I'htlips Res«-.ir. h Labo- 
ratories in Hcilland. a very high-spce*,! facsimile com- 
munication svstein employing a *!on(;inuou3 In-It scan- 
ning unit for transmission .lud a rontituious photo- 
graphic methiHl lor reception, des«Tibed in five articles: 

(4(H) 'i'^>Lperi!ui;ntal IraiisiniMtng .ini] receivins; equipment for higl*- 

«l«h-<Ha«iimile ir.insmiwion." 

(.0 H. Kiiiw, I). KIcis. .\i»t M. van I'oJ, -Genor.-it, Fhtitpi 

Tftk. fin:, vol. to, i>ii. 1H9 2^0: J:inii,iry, l'>4<> 
(I.) n. K!e(5. F. C, W. Sloof. ;iinl |. M. fJnk. -lltrWi'lflol the 

triin-diiiiiw," Phuips Ttth. Rrv , vul. H), pp- 257 -JM; 

Marih I'm. 
(c) F. r. VV. SltHif. M. van Tol tJ I. Nf- Unk. "lV-t.iitsf»l the 

receiver.* FktHfn Tttk. Ri-i , vol, 10. pi*. 26M72; March 

1941. 
n\\ l> Kl-'iiand M. v.tn Ti>l. 'Tr.inMiil'i'Ioii of tfie stgnaU." 

PMtt>i Tech. Kn:, vol. HI, !>p. i.V» ►'"»; .\piil, IW. 
(e) r>. KlfiH 111' I M- v^iii Tol, ".svnrhriiiiiJ!.itifin of tr.mtniiUer 

,iii>l rctrlvi-t," Pkitifi 7V(fc. Ktr., vol, 10, pp. .12>-J-U; 

Mjv. I'M 'J, 

Applications of TM broadcast facsimile equipment in 
educatioiiat fields, particularly jotirnalism, intreasred 
throuKhotil the year. 

iinS) n. Z. Shefrin, "T.ilking iicwsiuper." The Quill, vol. J7, p 
81)10; March, 1<H'>. 

I Jescriptivc materia! for bro-itlcast engineers appeared 

.IS a Itrief tre.itment of s'.stem-; <jpcratton. 

(406) "F.icsimite.' KnKii'<^^in({ lIanfllM<>'k, NAliraul Ai-xUtion ot 
llrfu<ir.iblprs, lourtll e<liiinn, sectifiii 2. anii'le 6; itit. 

.\ book relatefl the experiences of two nt^wspapermcn 
in insi.ilting antl operating a mnlti-ettition broadcast 
facsimile puliltcatiou In I-loridaover a three-year period. 

(4071 t««e Hills, and T, {. 'iiiUiv.in. "Far-itmile." M-.-Gr-jW-Mill Book 
Co., .N'tw York. S". Y.; 1*>4'J. 

Another book, containctl data on circuit atmlvsis and 
equipment as desifineil and fabricatcf! in the United 
States. 

(408) C. R. Jones, "Facaimile," Miirr-ny Hill Rooki, In.-, Ne» 
York. N. V ; 1149. 

The further interest of government .vgcnrics in weather 
map distribution by facsimile Wiw followed by contin- 
ued development and production of imjirovcd equip- 
ments. 

(409) "N'ew facsimile recorder. " Tel. and Ttt. A r, vol. 67 , pp. 10. 1 2; 
J.(nuary, 1«4'). 

One development of significance was the introduction 

of a high-speed system for the transmission of graph ir 

material. 

(110) "Ultratax," FJfdronks. vol, 22, pp. 77-7'); J,imi.nry. I'M') 
Mil) ft S. Bwnil an.l V J, Duke, "Ullrafax," HC.l ««,,vo!. Ifl. pp. 
V)-ll?; M.irrh, I'UQ. 

Industrial Electronics 

The applications of eli^tronics to the solution of in- 
rl list rial problems have grown -it art ,accelcrate«l rate in 
1049. .\ conferente held in ,^pri! in Ruff.ilo, N, Y,. fo- 
ruse<l attention on problems of gre.itcr relialiilitv. Pa- 
pers wen* presentci on the application of electron tnlics 
lo motor control, electronic regulators, ac power con- 
trol, life tests of vacuum tubes and maintenance prob- 
lems of tubes in industry, and regulation of supply volt- 
.tf:e netnls. The itiadcquaues of tube ratings, neei.Io<J im- 
provements hi Uihv characterisitics and ratings and uie 
of capacitors in electionic circuits, etc., were also dis- 



